Background: To our knowledge, previous reports on drug treatment in progressive supranuclear palsy have not evaluated autopsy-confirmed cases.
ticholinergics and selective serotonin inhibitors (1 patient). Positive clinical response was detected in 7 of the patients receiving dopaminergic drugs and in 1 patient each receiving tricyclics, methysergide, and 5-hydroxytryptophan, respectively. None of the patients responded markedly however, and there was no persistent beneficial effect. Use of dopaminergic drugs most frequently improved parkinsonian features, but disabling adverse effects included orthostatic hypotension (6 patients), hallucinations and delusions (3 patients), gastrointestinal complaints (3 patients), and dizziness (1 patient). Only 1 patient developed dyskinesia.
Conclusion:
Use of antiparkinsonian medications and other neurotransmitter replacement therapies was largely ineffective and caused frequent adverse effects in this series of patients with autopsy-confirmed with progressive supranuclear palsy.
Arch Neurol. 1998; 55:1099 -1102 P ROGRESSIVE supranuclear palsy (PSP) is a neurodegenerative disease characterized by parkinsonism with prominent axial involvement and postural reflex abnormality, bulbar symptoms, supranuclear ophthalmoplegia, and higher cortical dysfunction. Dysfunction of multiple brain systems has complicated attempts to treat the disease. In PSP there is involvement of the dopaminergic, cholinergic, GABAergic (␥-aminobutyric acid), and to a lesser degree of the serotonergic and noradrenergic systems.
1,2 Pharmacological therapy has focused on the manipulation of the central dopaminergic, [3] [4] [5] [6] cholinergic, [7] [8] [9] [10] [11] [12] serotonergic, 3, 4, 13, 14 and more recently, noradrenergic systems. 15 The clinical overlap of PSP with other neurodegenerative syndromes is significant, making conclusions regarding medication responses tentative. To identify putatively effective pharmacotherapies, we assessed clinical response and detailed clinical records in a series of patients with autopsyconfirmed PSP assessed by specialists of movement disorder.
RESULTS
The mean age of the 12 patients was 64 years at onset of symptoms (range, 53-70 years). Parkinsonism and ocular signs were present in all patients, bulbar signs and higher cortical dysfunction in 11 patients, other movement disorders in 10, pyramidal signs in 2, and other signs in 1 patient ( Table 1) .
Of the parkinsonian signs, bradykinesia, rigidity, and gait abnormalities were present in all, while tremor was found in only 2 of 12 patients. All patients had supranuclear gaze abnormalities, with 2 having additional ocular signs, consisting of blepharospasm, which was associated in 1 of the patients with eyelid retraction. One patient developed delusional thinking while receiving a stable dose of levodopa (400 mg/d) in conjunction with a peripheral decarboxylase inhibitor for many months before the onset of the psychotic phenomena. Table 1 shows detailed information of the clinical presentation of this group of patients.
All 12 patients received 1 or several types of dopaminergic medication. Treatment was initiated, on average, 2 years after onset of symptoms. Improvement from 1 dopaminergic agent did not predict response to the other dopaminergic agents administered subsequently. Eleven received levodopa with a peripheral decarboxylase inhibitor, 6 an agonist, and 5 amantadine ( Table 2) . Seven experienced clinical improvement. Levodopa with a peripheral decarboxylase inhibitor produced improvement in 4 of the 11 patients. This improvement was marked in 1 patient and modest in the other 3 patients. The features improving were parkinsonism in 4 patients, and dystonia and supranuclear gaze palsy in 1 patient, respectively. The patient who experienced improvement of gaze palsy was treated with levodopa and a peripheral decarboxylase inhibitor (400 mg/d of levodopa) 2 years after onset of disease. The improvement lasted 3 months. While receiving levodopa therapy, 4 patients experienced exacerbation of parkinsonism, bulbar symptoms, and higher cortical dysfunction, and 2 experienced exacerbation of supranuclear gaze palsy.
The patient with the levodopa-induced dyskinesias was initially diagnosed as having idiopathic Parkinson disease and was started on a regimen of levodopa and a peripheral decarboxylase inhibitor 1 year after onset of symptoms. He experienced a 60% improvement in response to levodopa treatment and this remained stable for 2 years requiring dose increments in regular intervals. Postural instability and falls first occurred 2.5 years and supranuclear gaze impairment 3 years after onset.
The latter consisted of vertical supranuclear gaze palsy. The dyskinesias were observed toward the end of the 2-year treatment with levodopa, were confined to the face, and lasted 2 to 4 months, resolving following discontinuation of levodopa. Subsequently, therapy with bromocriptine mesylate was initiated but without clinical response. The patient succumbed to his disease 5 years from onset of symptoms. Dopamine agonists were given mostly in the form of bromocriptine, except for 1 patient who received piribedil at a dosage of 1250 mg/d for 6 months. This treatment produced modest improvement of parkinsonism in 1 patient and marked deterioration of the primary condition in another patient.
Five patients received amantadine and 2 demonstrated questionable improvement of parkinsonism (both patients) and neck dystonia (1 patient). Three patients complained of deterioration of their primary condition, which was modest in 2 and marked in 1. Other medications used were tricyclic antidepressants and methysergide in 3 patients, 5-hydroxytryptophan in 2, selective serotonin reuptake inhibitors, anticholinergics, and mianserin hydrochloride in 1 patient each. The tricyclic antidepressants used were amitriptyline hydrochloride in 1 patient and chlomipramine in 2 patients. The patient receiving amitriptyline experienced modest improvement of his parkinsonism.
Three patients received methysergide with modest clinical improvement in one and worsening of the underlying condition in another. The elements that improved were parkinsonism and dystonia and the wors-
PATIENTS AND METHODS
We collected clinical information on 12 patients from the Salpètrière Hospital, Paris, France, and the Ludwig Boltzmann Institute of Clinical Neurology, Vienna, Austria. The diagnosis of PSP was made by 2 neuropathologists according to the National Institute of Neurological Disorders and Stroke neuropathologic criteria for typical PSP. 16, 17 We reviewed the complete medical records of these 12 patients with regard to clinical presentation and response to dopaminergic therapeutic manipulations and exposure to other drugs. The data were collected by the primary investigator (K.K.). Signs were categorized into the following domains: parkinsonism (at least 2 of bradykinesia, rigidity, tremor, and gait abnormalities), other movement disorders (dystonia or myoclonus), gaze difficulties, bulbar signs, higher cortical signs, pyramidal signs, and other. Minimal criterion for improvement was improvement in at least 1 domain. Improvement or deterioration were classified as either absent, modest, or marked. 22 and milacemide. 23 Litvan and Chase 24 reviewed 381 published cases of PSP from 1969 to 1990 with regard to their response to pharmacological intervention. With the exception of a few autopsy-confirmed patients, [25] [26] [27] [28] the vast majority of patients were clinically diagnosed. Although interrater agreement for the clinical diagnosis of PSP varies from substantial to near perfect, none of the published criteria has both high sensitivity and predictive value. 29 To our knowledge, this is the first report of the clinical presentation and response to pharmacological intervention in a series composed exclusively of patients with autopsy-confirmed PSP each in a detailed clinical chart maintained by a movement disorder specialist. The pathologic diagnosis of these patients was made by 2 neuropathologists and the interrater agreement and validity for the pathologic diagnosis of PSP have been found to be high. 16 In this series, one third of the patients had modest improvement while receiving levodopa with a peripheral decarboxylase inhibitor. This improvement, though, was not sustained and was accompanied by adverse effects in more than half of the patients. Litvan and Chase 24 suggested that when effective, therapy with levodopa altered rigidity and gait impairment. Nieforth and Golbe 30 reported that 78 of 83 patients clinically diagnosed as having PSP were tried on a regimen of levodopa (usually in the form of Sinemet) and 54% experienced mild to moderate improvement on the basis of clinical impression. In their series, no other manipulation of the cholinergic, serotonergic, or adrenergic system was successful in ameliorating the debilitating features of the disease. On the other hand, adverse effects were frequent and severe, making the risk-benefit ratio unfavorable for continuation of treatment even in a disease as refractory to medical therapy as PSP. However, the lack of response to dopaminergic stimulation, particularly in the form of levodopa combined with a peripheral decarboxylase inhibitor, helps establish the diagnosis of nonidiopathic Parkinson disease parkinsonism.
A single patient with marked improvement of parkinsonism receiving levodopa-carbidopa developed dyskinesia as a result of treatment. Although dyskinesias, not attributable to medication, can rarely be part of the clinical presentation of PSP, 31 drug-induced dyskinesias are unusual in parkinsonian syndromes other than idiopathic Parkinson disease. Because our patients received levodopa-carbidopa for prolonged periods, the general absence of dyskinesias suggests a fundamental difference in the dopaminergic lesions in PSP and Parkinson disease. The fact that the single patient with dyskinesia also showed improvement in his parkinsonian features following dopaminergic therapy, however, suggests a direct link between antiparkinsonian efficacy and dyskinesia, even in nonidiopathic Parkinson disease cases of parkinsonism.
All the studies assessing the response to pharmacological intervention in patients with PSP have been retrospective reviews using clinical, at times not validated, criteria for diagnosing PSP. There have been no validated, standardized scales to quantify drug response for this disease and there has been lack of consideration of the placebo effect. Our study, although based on retrospective review as well, confirms previous reports and adds the rigor of autopsy-proven diagnosis in patients uniformly exposed to dopaminergic agents.
Future strategies to treat PSP will require larger and prospective studies, with random assignment to treatment and use of appropriate controls. Because PSP is a relatively infrequent disease, multicenter trials may be necessary. Since open-label single neurotransmitter replacement strategies have already failed to produce marked or persistent symptom relief, use of drug combinations to simultaneously address affected systems interacting with each other, or disease modification strategies, such as free radical scavengers or trophic factors, are potential candidate treatments.
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